Late endosomes derive from early endosomes by maturation.
Endocytosed proteins destined for degradation in lysosomes are targeted mainly to early endosomes following uptake. Late endosomes are the major site for entry of newly synthesized lysosomal hydrolases via the cation-independent mannose 6-phosphate receptor into the degradative pathway. No consensus exists as to the mechanism of transport from early to late endosomes. We used asialoorosomucoid and transferrin to label selected parts of the degradative and receptor-recycling pathways, respectively, in the human hepatoma cell line HepG2. Intracellular mixing of sequentially endocytosed 125I- and HRP-labeled ligands was monitored by using 3,3'-diaminobenzidine-mediated density perturbation. The entire endocytic pathway of asialoorosomucoid, except for the lysosomes, remained fully accessible to subsequently endocytosed transferrin conjugated to HRP with unchanged kinetics. These results together with immunoelectron microscopic data support a model in which early endosomes gradually mature into late endosomes.